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AB The invention relates to a method of synthesis of a chemical compound (I) 
having the formula A-B-C that may serve for applications such as 
drug delivery, where A is a chemiluminescent, moiety, B 
is a photochromic moiety, and C is a biol . 

active moiety where A-B-C may serve as a prodrug. Novel synthetic 

methods of the present invention to form the prodrug comprised the steps 

of (1) forming a benzophenone, (2) forming a diaryl ethylene, (3) 

attaching a phthalimide moiety to at least one of the aryl groups of the 

ethylene to form a phthalimide-ethylene conjugate, (4) condensing two- 

ethylene-phthalimide conjugates to form a phthalimide-pentadiene 

conjugate, (5) converting the phthalimide to the phthalhydrazide 

by reaction with hydrazine to form a carrier compound according to the 

present invention, and (6) reacting the carrier compound with an 

nucleophilic moiety of the drug to form the corresponding 

prodrug. Alternatively the carrier can be prepared by using the 

halo-substituted diaryl ethylene to make the corresponding cationic leuco 

dye-like compound with known methods. The cationic compound then is protected 

by reacting with a nucleophile and coupled with the aminophathalimide by 

palladium-catalyzed amination to form the protected phthalimide-pentadiene 

conjugate. The latter is refluxed with hydrazine to convert its 

phthalimide to the phthalhydrazide and acidified to give the 

carrier. An addnl . aspect of the present invention relates to the use of 

these compds . as antiviral agents for the treatment of viral infections 

such as HIV and as anticancer agents for the treatment of cancers such as 

bowel, lung, and breast cancer. 
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TI Synthesis and evaluation of novel prodrugs of foscarnet and 

dideoxycytidine with a universal carrier compound comprising a 
chemiluminescent and a photochromic conjugate 

AU Mills, Randell; Wu, Guo Zhang 

CS Luminide Pharmaceutical Corporation, Cranbury, NJ, 08512, USA 
SO Journal of Pharmaceutical Sciences (2004), 93(5), 1320-1336 

CODEN: JPMSAE; ISSN: 0022-3549 
PB Wiley-Liss, Inc. 
DT Journal 
LA English 

AB To facilitate intracellular delivery of hydrophilic drugs, a 

general lipophilic carrier mol . was designed and synthesized. The carrier 
comprised a chemiluminescent-photochromic conjugate 

that potentiates diffusion across cell membranes to enhance intracellular 

uptake of the drug. The designed mechanism involves activation 

of the chemiluminescent moiety by intracellular oxygen free 

radicals and intermol . energy transfer of the excited state energy to the 

photochromic moiety to result in release of the drug to 

allow the desired Pharmacol, effect to occur. Prodrugs of foscarnet and 
dideoxycytidine with several carriers caused suppression of a human 
immunodeficiency virus infection in human cultured* macrophages that was up 
to five times more effective than the drug alone. Successful in 
vivo efficacy testing of prodrug has been accomplished by demonstrating 
the suppression of a retroviral infection of Friend leukemia virus in 
mice. Acute toxicity studies of the carrier indicated that it was 
nontoxic . 
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chimaeras between green fluorescent protein and aequorin 
AU Waud, Jonathan P.; Fajardo, Alexandra Bermudez; Sudhaharan, Thankiah; 

Trimby, Andrew R. ; Jeffery, Jinny; Jones, Ann; Campbell, Anthony K. 
CS Department of Medical Biochemistry, Cardiff and Vale NHS Trust, Llandough 

Hospital, Penarth, CF64 2 XX, UK 
SO Biochemical Journal (2001), 357(3), 687-697 

CODEN: BIJOAK; ISSN: 0264-6021 
PB Portland Press Ltd. 
DT Journal 
LA English 

AB Homogeneous assays, without a separation step, are essential for measuring 
chemical events in live cells and for drug discovery screens, and 
are desirable for making measurements in cell exts. or clin. samples. 
Here we demonstrate the principle of chemiluminescence resonance energy 
transfer (CRET) as a homogeneous assay system, using two proteases as 
models, one extracellular (a-thrombin) and the other intracellular 
(caspase-3) . Chimaeras were engineered with aequorin as the 
chemiluminescent energy donor and green fluorescent protein (GFP) 
or enhanced GFP as the energy acceptors, with a 

protease linker (6 or 18 amino acid residues) recognition site between the 
donor and acceptor. Flash chemiluminescent spectra (20-60 s) 
showed that the spectra of chimaeras matched GFP, being similar to that of 
luminous jellyfish, justifying their designation as "Rainbow" proteins. 
Addition of the protease shifted the emission spectrum to that of aequorin in 
a time- and dose-dependent manner. Separation of the proteolyzed fragments 
showed that the ratio of green to blue. light matched the extent of 
proteolysis. The caspase-3 Rainbow protein was able to provide 
information on the specificity of caspases in vitro and in vivo. It was 
also able to monitor caspase-3 activation in cells provoked into apoptosis 
by staurosporine (1 or 2 uM) . CRET can also monitor GFP fluor 
formation. The signal-to-noise ratio of our Rainbow proteins is superior 
to that of fluorescence resonance energy transfer, providing a potential 
platform for measuring agents that interact with the reactive site between 
the donor and acceptor. 
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AB A class of pharmaceutical agents which react directly with 

electron carriers or with reactive species produced by electron transport 
to release a pharmacol . active mol . comprises (A) a functionality which is 
activatable by the environment [e.g. via an electron transfer 
functionality (D) ] and capable of transferring energy from its excited 
state to (B) an energy acceptor which then achieves an 

excited state and relaxes through heterolytic cleavage of the covalent 

bond between B and (C) , a drug moiety which is thereby released 

into the intracellular compartment. This type of prodrug, with structure 

ABC, DABC, ADBC, or AB(D)C, is designated a luminide. A is especially a 

chemiluminescent mol., e.g. a triarylmethane dye; B is a 

photochromic mol., e.g. any of several types of cationic dyes; C 

is a drug mol. with bleaching activity toward B or a 
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drug mol . conjugated to a bleaching nucleophilic group; D is a 
mol . able to undergo redox reactions. Thus, MTL J-l (I), administered (10 
umol) to mice infected with Raucher spleen focus-forming virus (a model 
for HIV infection), prevented development of splenomegaly. I was prepared 
from p-dimethylaminobenzoic acid, N-ethyl-N- (2-chloroethyl ) aniline, and 
N- (4-aminobutyl) -N-ethylisoluminol in several steps including 
dimerization . 
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TI Fluorogenic reaction between adenine derivatives and chloroacetaldehyde 

and its application to the determination of 9- (2-chloro-6- 

fluorobenzyl) adenine in human plasma 
AU Matuszewski, Bogdan K. ; Bayne, William F. 

CS Merck Sharp and Dohme Res. Lab., West Point, PA, 19486, USA 
SO Analytica Chimica Acta (1989), 227(1), 189-202 

CODEN: ACACAM; ISSN: 0003-2670 
DT Journal 
LA English 

AB A sensitive (1 ng/mL) liquid chromatog. method with fluorescence detection 

is described for the determination of arprinocid and analogous compds . in human 
plasma. The method is based on chemical derivatization with 
chloroacetaldehyde to form highly fluorescent derivs. Extraction of the 
drug from plasma and separation of the derivative from the reaction mixture 
are accomplished by solid-phase extraction with 2 silica cartridges. The 
effects of pH, solvent, and concentration of the reagents of the efficiency of 
derivatization were studied. The assay in plasma was validated in the 
1-50 ng/mL range. The fluorescent derivs. were synthesized and fully 
characterized. The derivs. were also found to be efficient as 
energy acceptors in the oxalate ester/H202 
chemiluminescent system. 
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* STRUCTURE DIAGRAM TOO LARGE FOR DISPLAY - AVAILABLE VIA OFFLINE PRINT * 

AB The invention relates to a method of synthesis of a chemical compound (I) 
having the formula A-B-C that may serve for applications such as drug 
delivery, where A is a chemiluminescent, moiety, B is a photochromic 
moiety, and C is a biol . active moiety where A-B-C may serve as a 
prodrug. Novel synthetic methods of the present invention to form 
the prodrug comprised the steps of (1) forming a benzophenone , 
(2) forming a diaryl ethylene, (3) attaching a phthalimide moiety to at 
least one of the aryl groups of the ethylene to form a 

phthalimide-ethylene conjugate, (4) condensing two ethylene-phthalimide 
conjugates to form a phthalimide-pentadiene conjugate, (5) converting the 
phthalimide to the phthalhydrazide by reaction with hydrazine to form a 
carrier compound according to the present invention, and (6) reacting the 
carrier compound with an nucleophilic moiety of the drug to form the 
corresponding prodrug. Alternatively the carrier can be prepared 
by using the halo-substituted diaryl ethylene to make the corresponding 
cationic leuco dye-like compound with known methods. The cationic compound 
then is protected by reacting with a nucleophile and coupled with the 
aminophathalimide by palladium-catalyzed amination to form the protected 
phthalimide-pentadiene conjugate. The latter is refluxed with hydrazine 
to convert its phthalimide to the phthalhydrazide and acidified to give 
the carrier. An addnl . aspect of the present invention relates to the use 
of these compds . as antiviral agents for the treatment of viral infections 
such as HIV and as anticancer agents for the treatment of cancers such as 
bowel, lung, and breast cancer. 
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TI Synthesis and evaluation of novel prodrugs of foscarnet and 

dideoxycytidine with a universal carrier compound comprising a 
chemiluminescent and a photochromic conjugate 

AU Mills, Randell; Wu, Guo Zhang 

CS Luminide Pharmaceutical Corporation, Cranbury, NJ, 08512, USA 
SO Journal of Pharmaceutical Sciences (2004), 93(5), 1320-1336 

CODEN: JPMSAE; ISSN: 0022-3549 
PB Wiley-Liss, Inc. 
DT Journal 
LA English 

AB To facilitate intracellular delivery of hydrophilic drugs, a general 
lipophilic carrier mol . was designed and synthesized. The carrier 
comprised a chemiluminescent -photochromic conjugate that potentiates 
diffusion across cell membranes to enhance intracellular uptake of the 
drug. The designed mechanism involves activation of the chemiluminescent 
moiety by intracellular oxygen free radicals and intermol . energy transfer 
of the excited state energy to the photochromic moiety to result in 
release of the drug to allow the desired Pharmacol, effect to occur. 
Prodrugs of foscarnet and dideoxycytidine with several carriers 
caused suppression of a human immunodeficiency virus infection in human 
cultured macrophages that was up to five times more effective than the 
drug alone. Successful in vivo efficacy testing of prodrug has 
been accomplished by demonstrating the suppression of a retroviral 
infection of Friend leukemia virus in mice. Acute toxicity studies of the 
carrier indicated that it was nontoxic. 
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AB 



Prodrug compds . are disclosed capable of permeating a desired 
biol . compartment and releasing a biol. active mol . in active form to 
effect a therapeutic functional change in the compartment to which it is 
introduced. An exemplary luminide is 1-phosphonof ormate, 1, 5, di- (p-N-ethyl- 
N-ethylaminophenyl ) -1, 5-bis- (p-N, N-dimethylaniline) -1, 3 -pentadiene . 
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AB A class of pharmaceutical agents which react directly with electron 
carriers or with reactive species produced by electron transport to 
release a Pharmacol, active mol . comprises (A) a functionality which is 
activatable by the environment [e.g. via an electron transfer 
functionality (D) ] and capable of transferring energy from its excited 
state to (B) an energy acceptor which then achieves an excited state and 
relaxes through heterolytic cleavage of the covalent bond between B and 
(C) , a drug moiety which is thereby released into the intracellular 
compartment. This type of prodrug, with structure ABC, DABC, 

ADBC, or AB(D)C, is designated a luminide. A is especially a chemiluminescent 
mol., e.g. a triarylmethane dye; B is a photochromic mol., e.g. any of 
several types of cat ionic dyes; C is a drug mol. with bleaching activity 
toward B or a drug mol. conjugated to a bleaching nucleophilic group; D is 
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a mol. able to undergo redox reactions. Thus, MTL J-l (I), administered 
(10 M.mol) to mice infected with Raucher spleen focus-forming virus (a 
model for HIV infection) , prevented development of splenomegaly. I was 
prepared from p-dimethylaminobenzoic acid, N-ethyl-N- (2-chloroethyl ) aniline, 
and N- (4-aminobutyl) -N-ethylisoluminol in several steps including 
dimerization. 
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* STRUCTURE DIAGRAM TOO L£RGE FOR DISPLAY - AVAILABLE VIA OFFLINE PRINT * 

AB The invention relates to a method of synthesis of a chemical compound (I) 
having the formula A-B-C that may serve for applications such as drug 
delivery, where A is a chemiluminescent, moiety, B is a photochromic 
moiety, and C is a biol . active moiety where A-B-C may serve as a prodrug. 
Novel synthetic methods of the present invention to form the' prodrug 
comprised the steps of (1) forming a benzophenone , (2) forming a 
diaryl ethylene, (3) attaching a phthalimide 

moiety to at least one of the aryl groups of the ethylene to form a 
phthalimide-ethylene conjugate," (4) condensing two ethylene- 
phthalimide conjugates to form a phthalimide-pentadiene 
conjugate, (5) converting the phthalimide to the phthalhydrazide 
by reaction with hydrazine to form a carrier compound according to the 
present invention, and (6) reacting the carrier compound with an 
nucleophilic moiety of the drug to form the corresponding prodrug. 
Alternatively the carrier can be prepared by using the halo-substituted 
diaryl ethylene to make the corresponding cationic leuco 

dye-like compound with known methods. The cationic compound then is protected 
by reacting with a nucleophile and coupled with the aminophathalimide by 
palladium-catalyzed amination to form the protected phthalimide 
-pentadiene conjugate. The latter is refluxed with hydrazine to convert 
its phthalimide to the phthalhydrazide and acidified to give the 
carrier. An addnl . aspect of the present invention relates to the use of 
these compds . as antiviral agents for the treatment of viral infections 
such as HIV and as anticancer agents for the treatment of cancers such as 
bowel, lung, and breast cancer. 
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